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Abstract

Xinmin bauxite deposit is located in the eastern wing of the Datang syncline in Wuchuan-Zheng’ an-Dao-
zhen area (also called Wuzhengdao for abbreviation) in northern Guizhou, and there are abundant bauxite (stone)

type Li resources. The w(Li) of different lithologies of ore-bearing strata Dazhuyuan Formation (P,d) are slightly
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different: the average w(Li) of earth-semi-earthy bauxite is 16.34 x 107, the average w(Li) of compact massive
bauxite is 803.84x 107, the average w(Li) of bauxite stone is 1436.22x10 °and that of clay stone is 786.62x10°°,
the average w(Li) of mudstone in Liangshan Formation is 51.82x 107, the average w(Li) of mudstone (shale) in
Hanjiadian Group is 48.52x10°°, the average w(Li) of Huanglong Formation limestone is 11.99x 107 It can be
concluded that the bauxite (stone) type Li resources in the study area are mainly enriched in compact massive
bauxite, bauxite stone and clay stone in the middle and upper part of the ore-bearing strata, and the Li content of
foot wall, hanging wall and earth-semi-earthy bauxite is low. In mineral assemblages, Li mainly enriched in kaolinite,
illite (hydromica), residual gibbsite and boehmite also host small amounts of Li. Li content is high when those Li-bear-
ing minerals (kaolinite, illite/hydromica, gibbsite and boehmite) are all in the sample, and the correlation between the
major elements w(AlLO,), w(Si0,), w(MgO), w(K,0), w(TiO,) and w(TFe,0,) and w(Li) also confirms this result.
The geochemical ratios of CIA, w(Sr)/w(Cu), w(CaO)/w(MgO), w(Sr)/w(Ba), w(V)/w(V+Ni) and w(La)/w(Y) in the
study area show that in the hot and humid paleoclimate, the organic matter decays to form an acidic environment. In
the semi-closed bay environment, the moderate strong chemical weathering degree and suitable weathering expo-
sure and erosion time in the clayification stage are beneficial to the chemical bond breaking of aluminosi-licate
minerals and silicate minerals, and the enrichment of AI’" to form kaolinite; after strong and long time weathering
& erosion, Si was continually removed but Al enriched to form bauxite dominated by diaspore. In a weak acid-weak
alkaline and oxidation-reduction transition conditions, kaolinite can adsorb Li to the maximum extent.

Key Words: geology, bauxite (stone) type Li resources, kaolinite, influencing factors, enrichment mecha-

nism, Xinmin
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Fig. 1 Location of the study area (a) and regional geologic map of Wuzhengdao region in northern Guizhou
(b, after Jin et al., 2013; Longetal., 2019)

1—lJurassic; 2—Triassic; 3—Carboniferous—Permian; 4—Silurian; 5S~—Ordovician; 6—Cambrian; 7—Fault; 8—Geological boundary;

9—Bauxite deposit; 10—County and town
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Fig.2 Early Permian paleogeographic map of Wuzhengdao region in northern Guizhou (a, after Du et al., 2014), geologic map of
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Xinmin bauxite deposit (b, after Long et al.,2019; Yan, 2020 ) and stratigraphic column with diagram of Li content change
in Xinmin bauxite deposit (c)
1—Lower Triassic; 2—Upper Permian; 3—Middle Permian; 4—Lower Permian Dazhuyuan Formation; 5—Carboniferous—Silurian; 6—Compact
massive bauxite; 7—Earth-semi-earthy bauxite; 8—Aluminum (iron) bearing claystone; 9—=Shale; 10—Mudstone; 11—Limestone; 12—Claystone;
13—Bauxitite; 14—Carbonaceous mudstone; 15—Coal seams; 16—East Guizhou Mountains; 17—North Guizhou Plain; 18—Nearshore plain;
19—Coastal wetlands; 20—Semi-enclosed bay; 21—Yangtze Bay; 22—Syncline; 23—Normal fault and number; 24—Reverse fault and number;

25—Geological boundaries; 26—Aluminiferous strata outcrop; 27—Dirill hole location and number; 28—Exploration line and number;

29—Sample location; 30—Town name
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Fig. 3 Photos showing the structure & texture of bauxites from Xinmin bauxite deposit
a. Earth-semi-earthy bauxite (ZKX1526-22); b. Compact massive bauxite (ZKX1111-18); c. Bauxite stone (ZKX1114-5); d. Clay stone (ZKX1114-8);
e. Pelitic texture (ZKX1111-24, plane-polarized light); f. Pisolitic texture (ZKX1526-22, plane-polarized light)
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Table 2 XRD summary and w(Li) of representative rock and ore samples in the north block of the Xinmin

bauxite mine
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Fig. 4 Relationship between mineral composition and w(Li) content of bauxites from Xinmin

1—Diaspore; 2—Boehmite; 3—Gibbsite; 4—Kaolinite; 5—Chlorite; 6—Illite (hydromica); 7—Plagioclase; 8—Microcline; 9—Pyrite; 10—Rutile;
11—Anatase; 12—Florencite; 13——Quartz; 14—Calcite; 15—w(L1i)
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Fig. 5 Graph of correlation between mineral and w(Li) content in Xinmin bauxite deposit
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